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Background:  Clinical reasoning has long been
a valuable tool for health care practitioners, but
it has been under-researched in the field of mas-
sage therapy. Case reports have been a useful
method for exploring the clinical reasoning pro-
cess in various fields of manual therapy and can
provide a model for similar research in the field
of massage therapy. A diagnostically challeng-
ing case concerning a client with low back pain
serves as a guideline for examining the clinical
reasoning process of a massage therapist.
Methods:  A two-part methodology was employed:
• Client profile
• Reflective inquiry
The inquiry included questions pertaining to
beliefs about health problems; beliefs about the
mechanisms of pain; medical conditions that
could explain the client’s symptoms; knowledge
of the client’s anatomy, assessment, and treatment
choices; observations made during treatment; ex-
tent of experience in treating similar problems;
and ability to recognize clinical patterns.
Results:  The clinical reasoning process of a
massage therapist contributed to a differential
diagnosis, which provided an explanation for
the client’s symptoms and led to a satisfactory
treatment resolution.
Conclusion:  The present report serves as an
example of the value of clinical reasoning in the
field of massage therapy, and the need for ex-
panded research into its methods and applica-
tions. The results of such research could be
beneficial in teaching the clinical reasoning pro-
cess at both the introductory and the advanced
levels of massage therapy education.
KEYWORDS:  Case report, low back pain, fibro-
myalgia, lumbar radiculopathy
INTRODUCTION
Clinical reasoning (CR) in massage therapy is the
process by which a massage therapist, while interact-
ing with a client, formulates meaning, goals, and
treatment strategies based on client preferences, cli-
ent history, and physical assessment, which are in turn
informed by the depth and scope of the massage
therapist’s knowledge(1–3) and clinical experience(4,5).
Clinical reasoning is not a separate skill acquired in-
dependently of medical knowledge; instead, it suggests
a continuum on the developmental spectrum of clini-
cal mastery, in which the acquisition of knowledge and
the development of clinical reasoning skills occur con-
currently(2).
Clinical reasoning can be further understood by look-
ing at four key components that constitute the CR of
massage therapy practice:
• The overarching philosophies of a massage
therapist regarding models of health and mecha-
nisms of pain govern all of that therapist’s clinical
decisions(3,6). These philosophies dictate the scope
of CR and provide the lens through which the thera-
pist views all other pieces of clinical information.
• Hypotheses provide a tentative explanation for the
presenting complaints of a massage client. The hy-
potheses are based on a massage therapist’s under-
standing of anatomy, physiology, kinesiology, and
pathology(7), and can be tested by further investiga-
tion. They are modified when new information be-
comes available.
• Assessment and treatment techniques may be
chosen by a massage therapist for a variety of rea-
sons, including established protocols for specific mo-
dalities, successful outcomes in treating similar
conditions, and client preferences(5,8).
• Clinical expertise can be developed only through
experience(9), as a massage therapist develops pro-
fessional judgment(3), technical proficiency(7), and
pattern recognition ability(3,5,10–12) over time.
Clinical reasoning requires that a massage therapist
be investigative. It is important to be watchful for clues
that can guide assessment and treatment, and to con-
tinue to integrate new information as it appears. Using
the information-gathering process, the massage thera-
pist can discern between similar conditions and make
sound decisions about treatment—or even decide not
to treat the condition at all(5). Being reflective is es-
sential to improving CR skills(13–15). When cases are
reviewed, when conversations are remembered and
when assessment and treatment choices are re-
evaluated, alternate approaches can be considered.
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Massage therapy might seem like an intuitive art, but
through the process of reflection, the reasons for the
choices made become available to conscious
examination.
In the field of massage therapy, CR is a relatively
under-researched topic. Researchers from other
branches of manual therapy (for example, physical
therapy) have been studying CR within their profes-
sions for some time(6,9,13,14,16,17). One of the meth-
ods employed by these researchers is case reports. By
design, case reports integrate the thought process of
the therapist into the methodology of the report, so that
the reader not only knows what was done, but why it
was done. By structuring case reports that focus on the
“why,” previously tacit thought processes can become
accessible to analysis(18,19).
The present report provides an example of how case
reports can be used to study CR in the field of massage
therapy. By examining four key components of the CR
process, a rationale for the hypotheses that were gen-
erated and the choices that were made regarding as-
sessment and treatment can be demonstrated. Through
reflective inquiry, the present report describes how one
massage therapist used a hypothetico-deductive rea-
soning strategy and pattern recognition(5,10,20) to influ-
ence outcome in a difficult-to-diagnose case of low
back pain.
METHODS
Client Profile
By the time Louisaa was referred to the author’s
massage therapy practice in June 2004, she had al-
ready assembled a team of competent health care prac-
titioners to help her manage the pain and dysfunction
of fibromyalgia syndrome (FMS). This vibrant 50-year-
old woman had become a model patient in the more
than 10 years since she was first diagnosed. She had
educated herself about FMS, and she relied on a com-
bination of pharmacologic interventions, psychotherapy,
exercise, massage therapy, and chiropractic treatments
to keep most of her symptoms at bay(21). Although she
had improved dramatically, she still experienced “fibro
flares,” her descriptor for the bouts of fatigue, anxiety,
and pain that would come and go as part of FMS.
I had been working with Louisa on a weekly basis
for 2 months when she limped into the treatment room
one day. While moving between postures in a gentle
yoga class, she had twisted at the waist and heard what
she described as a “loud pop” that seemed to come
from her lower back. Initially she experienced no pain,
but by the 3rd day, she felt pain in her right buttock and
posterior thigh. She consulted with her chiropractor,
who performed a straight-leg test and determined that
the injury did not involve spinal pathology. Over the
next few months, pain was intermittent and, when
present, seemed to be relieved by massage treatments.
However, by December 2004, the frequency and the
intensity of the pain had increased.
Louisa reported the exacerbation of symptoms to
several members of her care team and relayed that
each had a different opinion about the problem. The
rheumatologist thought that her symptoms were attrib-
utable to FMS. The primary care physician diagnosed
her condition as trochanteric bursitis. The chiropractor
identified the problem as sacroiliac dysfunction, but
blamed FMS for the delay in healing.
Louisa’s symptoms could be logically explained by
collectively considering her presenting conditions, but
I continued to observe her and to gather information,
looking for clues that might help to understand why
she was still in pain, even though she had been receiv-
ing what seemed to be ample and appropriate treat-
ment for her known conditions.
The Clinical Reasoning Process
Overarching Philosophies
What are the massage therapist’s beliefs about health
problems and pain mechanisms, and how did those be-
liefs influence the treatment plan?
Health problems are multifactorial in nature and are
best approached by looking at the combination of physi-
cal, environmental, and psychological factors. This
paradigm takes into account the uniqueness of every
client and every clinical situation and considers the
biopsychosocial environment in which the situation
occurs(1,22).
Pain is a subjective sensorial and emotional experi-
ence signified by an awareness of unpleasant bodily
sensations. It is produced by the sum of complex neu-
rologic mechanisms, not by a single stimulus. Nocice-
ptive warning signals from body tissues are not
necessary to produce pain; pain may occur even in the
absence of tissue damage. The experience of pain may
be induced or enhanced by both real and imagined
threats to the organism. Conversely, the experience of
pain may be inhibited or completely blocked by both
pleasant and unpleasant mental distractions. The pre-
cursors to the experience of pain may involve an array
of inputs to the central nervous system including sen-
sory, motor, autonomic, endocrine, immune, cognitive,
affective, and behavioral components. The output re-
sponse is ultimately determined by the unique condi-
tions, circumstances, and framework in which the
situation occurs—and by the individual’s interpretation
of the experience(23).
Louisa’s life circumstances and psychological state
were viewed as important factors in designing her treat-
ment plan. She was in the process of making signifi-
cant personal and professional changes in her life, and
in doing so, she was encountering some challenges.
Even though her physical pain was often a prominent
complaint, it was sometimes shadowed by life events.a A pseudonym.
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The massage sessions served as a therapeutic modal-
ity and as a form of social and emotional support.
Generated Hypotheses
What medical conditions could explain the client’s
symptoms?
The umbrella diagnosis that Louisa carried was
FMS. This disorder is one of chronic widespread pain,
with increased sensitivity and amplification of pain. It
seems to involve genetic factors, biopsychosocial me-
diation, environmental stressors, non-restorative sleep,
and central sensitization with peripheral pain genera-
tors(24,25). It is not uncommon for FMS to manifest
after a soft-tissue injury; however, pain is usually not
felt until several days after the precipitating event(26).
Low back pain is a common complaint among FMS
patients, and additional reports of pain may refer into
the buttock and thigh, mimicking sciatica(21,26).
Louisa’s symptoms could be entirely explained by this
understanding of FMS; and yet, I suspected that FMS
was not completely to blame. I thought it prudent to
consider additional explanations.
When Louisa was examined by her primary care
physician, he diagnosed her condition as trochanteric
bursitis. Although Louisa would report lateral hip pain
with tenderness upon palpation, her pain referral pat-
tern was not consistent with the known pattern for tro-
chanteric bursitis. Louisa’s pain was primarily in the
buttock and posterior thigh; pain referral in trochant-
eric bursitis typically radiates down the lateral aspect
of the thigh(27). If Louisa’s greater trochanteric bursa
was inflamed, it likely was a secondary problem. It
did not explain the extent or distribution of her pain.
Another hypothesis to explain Louisa’s symptoms
was that of sacroiliac dysfunction. Hypermobility in
her right sacroiliac joint could have created an imbal-
ance in sacroiliac motion and pain in and around that
joint(28). The imbalance could have changed the bio-
mechanics of her gait and could have overloaded the
muscles of her pelvis, hip, and thigh.
The diagnosis of sacroiliac dysfunction has long been
a subject of controversy because
• there are currently no widely accepted protocols for
the diagnosis and treatment of sacroiliac joint dys-
function(29), and
• pain around the sacroiliac joint can be caused by a
number of other structures in the area, making a
precise diagnosis challenging(30).
There was no way of knowing if sacroiliac joint
dysfunction was the cause of Louisa’s symptoms.
In the examination that was performed by the chiro-
practor soon after the injury, a straight-leg test was
used to determine(31) that Louisa’s injury did not in-
volve spinal pathology. I did not repeat the test, deferring
to the chiropractor’s greater experience in diagnosing
disorders of the spine. In addition, I had been taught
that the distribution of true sciatica is pain that refers
from the back to below the knee(32). Because Louisa’s
pain never reached beyond her posterior thigh, the pos-
sibility of lumbar radiculopathy was dismissed.
Assessment and Treatment Choices
Was anything about the client’s anatomy notable?
The most notable thing about Louisa’s anatomy was
her generalized hypermobility. Excessive joint laxity
is thought to be a risk factor for injury(33–37) and may
have contributed to Louisa’s history of a torn medial
meniscus in each knee, requiring arthroscopic surgical
repair to the left in 1989 and to the right in 2004. Although
the method of diagnosis is uncertain, the first chiro-
practor mentioned in this report had ascertained that
Louisa had ongoing sacroiliac instability. Louisa’s gen-
eralized hypermobility and her susceptibility to injury
remained an immeasurable factor, but worthy of con-
sideration in her low back pain presentation.
What methods of assessment were used?
Manual therapy assessments commonly use physi-
cal examination to determine abnormal states of tis-
sue texture, joint position, and tenderness as an
indication of somatic dysfunction(38,39). This author
concurs with Lucas and Moran(40) that “somatic dys-
function may be neither necessary nor sufficient to pro-
duce symptoms”; therefore an assessment to observe
changes during and between sessions was used to guide
Louisa’s treatment, without attaching absolute mean-
ing to the results.
Assessment for thickening, noncompliance or
edematous changes in tissue texture(39) was determined
by palpating for limitations in passive mobility at three
levels:
• The first level tested the mobility of the dermis upon
the axial fascia. How easily did the skin glide in all
directions over underlying structures?
• The second level tested the tangential mobility of a
relaxed muscle in neutral position in relation to its
anatomic neighbors. Was a muscle able to be pas-
sively mobilized from side to side or did it feel as if
it was adhered to another structure?
• The third level tested accessory joint motion (also
known as joint play) available in related articula-
tions(41–43). Did a joint in neutral position possess a
small degree of passive mobility when challenged
with compression?
Assessment included bilateral comparisons of tis-
sue texture and joint position, using the non-painful side
as a gauge of relative normalcy.
What were the findings of the assessments?
At the beginning of each massage session, Louisa
was asked to rate her current level of pain intensity. A
verbal rating scale was used in which, on a numeric
scale from 0 to 10, 0 represented one extreme (that is,
no pain), and 10 represented the other extreme (that is,
the worst pain possible). Assessment for passive
mobility limitations was consistent with Louisa’s pain
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ratings. Adverse tissue texture changes were palpable
when she rated her pain intensity at greater than 6.
During these sessions, examination of Louisa in a
relaxed prone position revealed limitations in dermal–
fascial mobility over the lumbar vertebrae, along the
right iliac crest, over the entire sacrum, and over the
mid-portion of the right posterior thigh. Limitations in
passive muscle mobility were palpable on the right side
between gluteus maximus and gluteus medius, between
gluteus maximus and the deep lateral rotators, between
semitendinosus and biceps femoris, between semiten-
dinosus and semimembranosus, between semimembra-
nosus and adductor magnus, and between vastus lateralis
and the femur. The right hip joint was assessed as hav-
ing limited joint play and being resistant to passive in-
ternal rotation and extension. The tissue texture and joint
position on the left side routinely assessed as normal.
What were the techniques employed?
Similar techniques were employed in all of Louisa’s
massage therapy sessions. They were chosen because
they seemed to provide her with some pain relief, at
least in the short term. Sherman et al.(44) identified 36
distinct techniques used by massage therapists who treat
clients with musculoskeletal pain. Among the tech-
niques listed in their taxonomy, a description for the
mechanics of strokes that were used with Louisa could
not be found. In the absence of nomenclature, the treat-
ment construct and associated techniques are described
in the next couple of paragraphs.
Normal organ intermobility is maintained by fas-
cia, allowing optimal gliding to occur between the struc-
tures it connects, thus preserving mobility and
independence between skin, nerves, muscles, tendons,
bones, and viscera. One of the functions of fascia is to
reduce friction and to enable structures to adapt to
changes in the internal and external environments.
Changes may occur to fascia and manifest as edema
and inflammation, possibly compromising the gliding
mechanism(45,46).
The aim of the treatment techniques was to restore
the normal gliding mechanism. When limitations were
found in passive mobility at the level of the dermal–
fascial interface, slow skin stretching was applied us-
ing fingertips or palms; at the level of the muscles,
cross-fiber mobilization was applied using fingertips
or elbows; and at the hip joint, palmar compression
was applied over the greater trochanter, and distal fin-
gertip friction/distraction was applied along the ipsi-
lateral sacral border. The areas were treated until
palpable improvements were obtained in tissue tex-
ture and resting joint position, with an average response
time of 20 minutes. The remainder of each 60-minute
session was reserved for relaxation and nurturing,
employing slow gliding strokes and gentle passive and
active mobilization. Before the injury, Louisa had re-
sponded well to this approach, reporting relief from
FMS symptoms. After the injury, she requested that
some nurturing touch continue to be integrated into
every session.
Clinical Expertise
What experience did the author have in treating this
kind of problem?
By the time Louisa entered the practice, I had been
providing therapeutic massage for 20 to 25 clients
weekly for more than 7 years, and I had a fair amount
of experience treating other clients reporting similar
symptoms. The outcomes were generally good; how-
ever, several cases achieved no improvement.
Did the client exhibit any recognizable clinical patterns?
Treatment of Louisa’s involved pelvis and leg in-
cluded monitoring changes in tissue texture and hip
position. Hip position, in particular, had become a
marker of improvement during and between sessions.
It was both palpable and visible in a relaxed prone
position. When the treatment was successful, Louisa’s
femur would move out of a preference for external
rotation, accessory hip motion would increase, and her
greater trochanter would no longer be a visible promi-
nence on her posterior landscape.
At about 4 months post injury, a phenomenon
occurred during one of Louisa’s sessions. After the de-
sired changes were obtained in tissue texture and joint
position of the involved pelvis and leg, treatment was
directed to Louisa’s back. After a few minutes, a no-
ticeable change occurred in the position of Louisa’s
femur. It rolled back into external rotation so that the
greater trochanter was visibly prominent again. The
pelvis and leg were reassessed, only to find that the
limitations in the dermal–fascial interface and in passive
muscle mobility had returned. Treatment of the involved
pelvis and leg was repeated, and the tissue texture and
joint position improvements remained stable for the
duration of the session. In the next two sessions, the
same phenomenon occurred, except that on these oc-
casions, despite several treatment attempts, no lasting
improvements could be made. The area would become
compliant and then return to its pre-treatment state
immediately.
The phenomenon that was observed during Louisa’s
treatment was unusual. Among hundreds of clients, I
could recall only 2 others that had responded similarly.
In both cases, the clients’ symptoms were subsequently
determined to have been caused by lumbar radiculopathy
attributable to a herniated disc for which surgical cor-
rection was required.
What were the follow-up recommendations?
In reviewing Louisa’s case, the possibility of lum-
bar radiculopathy was reconsidered. A previously over-
looked sign was that the injury had occurred during a
twisting motion. The lumbar intervertebral discs are
thought to be more vulnerable to herniation in rota-
tion(47). Between the clinical pattern recognition and
Louisa’s report of hearing a “loud pop”(48) during a
twisting motion, the new hypothesis was that Louisa
may have herniated a lumbar disc and that lumbar
radiculopathy could be the source of her referred pain
symptoms. I described the hypothesis to Louisa and
advised her to seek the advice of an orthopedic surgeon.
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reconsideration of a previously dismissed hypothesis
when an unusual response to treatment was noticed.
Throughout treatment, the client’s preferences were
considered, with time allocated to address Louisa’s in-
jury as well as her pre-existing conditions. Experience
in treating similar conditions ultimately proved to be
the most valuable aspect of the CR process, because
the pattern that was recognized during treatment pro-
vided an accurate clue for diagnosis.
Massage therapists are not licensed to diagnose, but
when their hypotheses are based on sound CR, their
contributions to the diagnostic process can be invalu-
able. This case represents an ideal interaction between
clinicians. In some other cases, however, doctors may
be unwilling to consider the hypotheses of massage
therapists(49). As massage therapists demonstrate com-
petency in CR(50), other health care professionals may
take their findings more seriously.
As massage therapy becomes more evidence-
based(51), a critical analysis of the elements of compe-
tent practice is needed(52). According to Jones et al.(3),
“evidence-based practice requires professional judgment
and sound clinical reasoning.” How can another clini-
cian know if a massage therapist is practicing sound
CR? One way, as demonstrated in the present report, is
to use reflective interviews(14) to deconstruct thought
processes. By querying both novice and expert massage
therapists(11,20,53), researchers can begin to discover the
elements that constitute sound CR. The CR process of
massage therapists can also be compared to the CR pro-
cess used by manual therapists in other areas of health
care. For example, Fleming(54) conducted a study com-
paring the CR in medicine to the CR in occupational
therapy and found that both groups use a scientific model
based on hypothetical reasoning.
Once the skills of sound CR are identified within
the field of massage therapy, teaching strategies aimed
at developing these skills can be implemented. The
use of case reports can be instrumental in teaching the
CR process(55–57) at both the introductory and advanced
levels of massage therapy education.
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During this time, for reasons unknown, Louisa had
started working with a different chiropractor. She was
asked to describe the hypothesis to the new chiroprac-
tor to solicit his opinion.
RESULTS
The chiropractor considered the new hypothesis plau-
sible and referred Louisa to an orthopedic surgeon who
specializes in treating low back pain. As a result of a
magnetic resonance imaging investigation ordered by
the surgeon, an L5-S1 herniation was found.
In February 2005, percutaneous microdiscectomy
was performed and was successful in abolishing
Louisa’s local and referred pain symptoms. The chiro-
practor was invited to be present for the surgery. In
personal correspondence, he reported to me that the
conductivity of the S1 nerve root was immediately re-
stored when the surgeon clipped away the part of the
disc that was encroaching upon the nerve root.
When Louisa received massage therapy treatment
2 weeks after her surgery, the tissue texture and joint
position of her right pelvis and leg assessed as normal.
The right gluteus maximus, gluteus medius, and ham-
strings were visibly and palpably less developed than
those on the left, suggesting that some atrophy may
have occurred. This bilateral discrepancy was not ob-
vious before the surgery, presumably because the
chronic contractures of the muscles had made them
appear more developed.
Physical therapy was instrumental in Louisa’s reha-
bilitation. Full recovery took twice as long as predicted
by her surgeon, but by 6 months, most of her strength
had been restored. At about this time, Louisa reported
that she wasn’t having as many “fibro flares.” She
believed that lumbar radiculopathy had been aggravat-
ing the FMS, rather than the other way around. I moni-
tored her progress for 2 years following the surgery.
Not once did she have a recurrence of her symptoms.
At the time of this writing, Louisa remains pain-free.
DISCUSSION
Case reports that demonstrate good outcomes gen-
erally focus on efficacy of treatment. In this instance,
however, the massage therapy treatment did not affect
the outcome. Instead, it was the CR skills of a mas-
sage therapist that contributed to an orthopedic surgeon’s
differential diagnosis, which in turn led to a satisfac-
tory treatment resolution.
Using an investigative approach, clues were con-
tinually gathered and used to guide treatment. Through
a hypothetico-deductive reasoning strategy, various
hypotheses were considered and evaluated by review-
ing known client information combined with personal
familiarity with the conditions. The process of reflec-
tion allowed for a review of the facts and a
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